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PREFACE 

The greatest untapped resource in the world, said 
Charles Kettering, is the untouched wealth within the 
group mind. If every member of every trade association 
were to agree to spend one hour a month contributing 
something to tht he belongs, a modern mir- 

acle would unfold before our doubling eyes. 

In publishing Matrices and Spacebands, ITCA has 
again tapped the wealth of knowledge and experience 
within its ranks. The comprehensive, practical study which 
unfolds on the following pages tangibly manifests the spirit 
of conscientious cooperation that has always characterized 
our Association. 

To the ninety-one typographic firms that found time to 
complete the extensive survey questionnaire that preceded 
this publication, we are extremely indebted. Appreciation 
is also directed to the ITCA Technical Research Commit- 
tee, headed by Don Winsby (Winsby Typesetting Co., 
Inc.), for their valuable assistance from inception to com- 
pletion of this important research project. 

To those who use— and especially those who abuse— line- 
casting matrices and spacebands, we are hopeful that this 
manual will serve as a continuing source of information 
and inspiration. 



BANDS deals with two wonders oi : the mechanical a 
- the circulating matrix and the tapered spaceband. The ingenious, u 
sophisticated principles upon which these two objects are based ma 
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niques and tolerances, the contents of this report should provide a com- 
prehensive and practical reference for all directly or indirectly concerned 

appropriate, mention of Ludlow matin < :-d into the text, 

lb a large extent, the material contained herein has been gleaned from 
the information provided, or sought, by responses to the extensive 1963 
Survey entitled "Matrices and Spacebands." Ninety-one firms, repre- 
senting a total of some 3,700 Typographic Industry workers and more 

'• i ;■.■■) , . ■ I ■,.'■•. ..:.•■'.'. -. ;■■■,!■". ■ 

their wide geogn . their varied size - from two or three 

to more than 150 employees, and the general diversity of their opera- 
tions, the attitui contained herein reflect a very good, 
sizable cross-section of Industry attitude and experience. 

It has been said that "with one foot in a bucket of ice water and the 
other in a bucket of boiling water, a person is on the average quite 

spective. As in the case of our wet-footi r il averages can 

indeed be misleading if improperly interpreted or unjustly emphasized. 
In order to thoroughly and methodically explore the wide range of 
pertinent, related subjects, the manual has been divided and sub-divided 
into appropriate categories. Each of these major or minor groupings 

ceding or following sections to obtain a complete coverage of the particu- 
lar topic and its related aspects. The concluding pages of the manual 



low, an attempt has been made to isolate causes and suggest 
i by which matrices and spacebands can be purchased, employed 



MATRIX PURCHASING 

Standard Matrix Order Time Allowances 

The time that elapses between the placement of an < 



of firms explicity expressed di 
service in general. Another sig 
of related unhappiness. The direction < 
evenly distributed between both major suj 
According to the figures submitted by S 



When compared to phone orders, it is of interest to note tht 
orders averaged approximately three times as long. The elapse 
from the phone order for mats and their receipt averaged 8.E 
although 69% indicated receipt in one week or less: 12% indieai 
weeks; 11%, 2-3 weeks; and only 8% regularly experienced del 
that exceeded a 3-week delay. 

felt that use of the phone eli - ' ' 

degree of urgency (justified o: 

conveyed. Or, as one firm put it, ' wnoever nollers tne loudest gets tneir 

mats first." Needless to say, this attitude serves to further compound an 

already difficult situation. 

In addition to the effect of phone versus mail orders, there are other 

to obtain new mats. These include: the proximity of the source of 
supply; whether or not the mats are in regular stock; the nature of the 
order, i.e., fonts, sorts, accents, etc.; the current backlog of orders; the 
family of mats ordered, e.g., popular faces usually more readily available; 
the extras that may be involved, such as bridge notching, referencing, 

;...■■■ ■■ '-.' ■ ■ ■ - ■:,.-.!■. ■!:, ,;■■;.■:.■: ,.:■ ,. 

combination, each of these factors will influence your experiences with 
anv given mat order. 
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attention by users to anticipating normal and predictable needs 

the job is under way. When this happens, their need is most 
Every such call exacts a heavy penalty on the routine handlini 
other orders in hand. The more such urgent calls, the slower the 
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matter of mat service, there must be ways in which together we can make 
it a more pleasant as well as more effective exercise. Perhaps even partial 
application of some of the ideas expressed here to the daily routines of 
matrices procurement would contribute materially to improving the 

Although you may justifiably take exception to some of what has been 
quoted here, there is a great deal of merit in some of the suggested 
avenues to better service. Maybe we can "cry wolf" a little less often 



Difficulties Associated With Matrix Orders 

ments, there were a number of other, more or less common, problems 
reportedly associated with the ordering of new and made-to-order mats. 
Those most frequently mom ortages, i.e., partial deliv- 

ery or incomplete filling of orders; alignment difficulties; depth-of-drive 

issociated with the font ordered. 
In the case of made-to-order mats, displeasure was primarily the result 

ments and end use of the mats to be specially made. Other related diffi- 
culties seemed to arise from an Lncomp tig of customer 

■ate most of the "problems," but it must also be 
acknowledged that a significant percentage of the difficulties associated 
with mat. orders are of a self-inflicted nature. Orders that are improperly 

been prevented by care on the part of those who write the orders. Accord- 
are obtainable, and each 'of these type faces is available in from 100 to 






ji 850 languages 



•s be prepared very thoroug I . 

though some firms have found it conve 

s, it is normally more efficient to use the regulai 

: : 

must be specified, such as: Model of machine; kind of ma 
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By way of illustration, many alignment "defects," are the result of 
combining old and somewhat worn mats with new mats. Apart from 
wear various mi cies or maladjustment can also create 

difficulties with ,at no problem was apparent 

with older mats. The explanation for this phenomenor 
plored in greater detail in subsequent sections of tni 



mats. Although this w 



as been advanced that matrix sup- 
" irnish a font proof with each order of new 
; nate the necessity and pra< i 
its were received by you, it could no doubt 

.. ,-.■■ :.,■ , ■.. I ' ' "■■ ■■■ ' ■■ ' ; '' l " ' ' 

",..;., • , ..,.,, , ■-■ 
felt that such proofs would not add substantially to the product, but 

means by whirl a be improved. In the interim, you can 

no doubt improve your own situation by applying some ot the recom- 
mendations made previously. 

Made-to-Order Matrices 

Few firms, if any, have not had the need to obtain special characters 
accents, logotypes! etc., m ade-to-orde, Normally, these must be ob tained 
with a minimum of delay and a maximum of accuracy. There are today 

3 Amone "the m '" the Surve V> 13 *?'??"' 

sources for rvi- ere reported. The top three, with 45%, 

v, Mergenthaler (including 

id Service Engravers. Other 

(5%), Ludlow Typograph (4%) Oscar 

R. Kolen (4%), and Conti Engravers (2%). The _f ollowinf 

Albert Hausman, and Pi 



each: Baltimore Type & 
" Wiebking Engraving, Hedman Corp., 



nd best may be influenced by the : 



their service to the engraving of accents on mats furnished by you. For 
this reason, more than half of the Arms reported several sources for 

All sources considered, only 9% of firms reported any unsatisfactory 
experiences with suppliers of special mats. The two major facets of this 
discontent involved slow delivery and high cost, in that order. Based on 
information furnished by suppliers, some of the discontent could be 
eliminated by being more precise in the copy and specifications sub- 
mitted. Where new mats are being made the engraver must, for example, 
have complete information as to standard or non-standard alignment 

Although certain firms advertise "same day" service on small orders 
for engraved accents, only a very small percentage of firms reported 
receiving such rapid service. Influenced, of course, by the size and com- 
plexity of the special matrix or engraved accent order, elapsed times 

25 days. Of the total firms reporting, 25% indicated receipt of special 
mats within one week or less. And, only 6% received their orders in 
three days or less. 

The increased use of reproduction proofs, combined with the insatiable 
demand for faster service, has continued to reduce the necessity for 
special accented mats, etc. In many cases these unusual necessities are 
drawn onto the proof or artwork. This saves not only time, but also the 
relatively high cost of these special, limited application mats. 

When made-to-order mats are required, however, it is essential to 
anticipate your complete requirements as early as possible. Also, it 
invariably is quite helpful to obtain a specific delivery date commitment 

Purchasing Used Matrices 

Although 29% of firms reported somci used mats, only 

1 out of 5 members has ever bought used mats with complete satisfaction. 

substantially more successful. 

The largest single source for used linecasting mats is mat dealers. 
Auctions and liquidation sales followed closely behind, and only 7% 
were obtained from other sources. Of the mat dealers involved, Midwest 
Matrix and Machinery Mart, Inc. was most frequently reported. Other 
dealers included: Mats, Inc., Matrix Mart, and Type & Press. 

Among those firms who do not purchase used mats, or have had very 
unsatisfactory experiences, it was generally felt that the high quality of 
the typographic plant product could noi -cts, inaccuracies 

and other limitations often associated with used mats. The old adages 
that "you usually get what you pay for," and "why buy someone else's 
troubles," were held in high esteem by this group. On the other hand, 
those who have had considerable good fortune attribute their success to 
the great care exercised in their purchases. 

If you are inclined to purchase used mats, the risk can be minimized 
by exercising the following precautions: 

previously. 

(2) Check casting (in both positions) and distr 
plant. 

(3) Repro proof (preferably on high gloss stock) and carefully inspect 



drive problems. (If added to an existing font, proof the entire font 
including the used mat additions.) 

(4) Inspect the mats themselves for defects and wear. Lugs (toes in 
particular) give the best evidence of usage, damage or poor 
maintenance. 

(5) Make an accurate mat count. 

(6) Spot check with a micrometer to insure they have not been 
"shaved" to temporarily eliminate a hairlining problem. 

(8) Lastly-cmd most important- purchase on approval only! Mats 
must be guaranteed returnable if not satisfactory after the above 
precautions have been exercised. 

As a final comment, the cost of thoroughly checking and testing used 
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However, a number of firms have indi to 6 months in 

obtaining imported mats. Because of the necessity to import these faces, 

According to Mergenthaler, "orders for such faces should take into 
account that six or eight weeks is the bare minimum to handle. Overseas 
telephoning is costly and frequently ineffectual due to time differences 
and language problems, and should be avoided by proper planning." 

Concerning Hairspaces 

For close hand-spacing in narrow measures, as a help in making odd 
justifications, and to achieve optical spacing perfection, etc., the typo- 
graphic plant considers hairspaces essential. The discriminating buyer 
— and producer — of typography finds their proper use invaluable, de- 
spite the additional cost and effort required. 

Every firm uses hairspaces, although the number of different thick- 
one to eight. The average typographic plant has slightly less than 4 dif- 
ferent thicknesses of hairspaces available. Those firms using either 3, 
4 or 5 kinds represented 83% of the total. 

The term "ha ted to those spaces which do not have 

combination teeth and are inserted in the line by hand. Hairspaces 
normally range in thickness from % point (.0035") to 1% point (.021"), 

Normally, however, the most common widths are in multiples of V* 
10 



is associated 



points. Regular brass thin spaces, or pi thin sp 
2 point (.0277"). . 

The materials of which hairspaces are made 1 
ass, copper, bronze, aluminum and cer 
monly, steel is used for Vi and % point spaces, v 
with the thicker h r,cvofuse, 1 pom t .0138 

hairspaces are most popular, followed closely behmd by % (.0069) 
point and 1% (X instituted 9%, 

and only 5% indicated having % point spaces available 

Nine different suppliers of hairspaces were reported, the major source 
was Mergenthaler Linotype with 33% of the total. Star Parts, Intertype, 
and D. W. Morgan followed with 17%, 16% arid 15%, respectively 
Other suppliers included Ad Space Products (8%), Rich & McLean 
(6%), and Seymour M. Rabin (3%). Richard R. Hamm.ll and A^K 
Heinsohn were reported by two and one firms, respectively. All of these 
Arms considered, no dissatisfactions were expressed. There was, how- 
ever an indication of substantial variance in cost between suppliers. 

Unless they are notched for purposes of identification, it is convenient 
and practical, when ordering hairspaces to have the body thickness 
marked on the side, lb use hairspaces intelligently and effectively, it is 
important to have an ample supply for each machine - particularly 
U point and 1 point sizes. And, finally, where extensive hand-spacing is 
required it is often easier to use the duplex rail while putting them in. 
When the line is ready to go you flip them off the rail. 

MATRIX CONTROL 

Matrix Inventory Control 

In conjunction with the question - "Do you maintain a current inven- 
tory of all mats each character, 
etc.?" - only 26% of firms responded affirmatively. Another 29%, how- 
Plys' a n imrnber we're qualified by stating "that the inventory was not 
always current, or that it was limited to certain fonts rather than being 
Although not maintaining a matrix inventory per se, a significant 
group of firms indicated the use of specimen books or matr.x specifica- 
asis for exercising control over the current avail- 
ability of mats in the plant. Specifically, by purchasing full or split 
fonts according mt scheme (standard or original) plus 
certain extras, and then keeping these fonts full, they are able to mam- 
^The^exrtto^ectioS wM^TOrboth the maintenance of a full com- 
plement of mats in each font, and the matter of matrix specification 

Maintaining Full Complements in Fonts 

Only a small minority of firms indicate a methodical, periodically em- 
ployed system for insuring that the quantity of matrices in each font is 
maintained at the appropriate standard capacity. The greatest number 
of plants take action alter a shortage has been noted. And, too often, 

or otherwise obtained. .... „ , c i 

A large segment of firms indicate making their font counts (font 

proof) during idle or otherwise slack periods. Others do so periodically 



whenever mats are cleaned or checked for hairlines, misalignment, etc. 
Suffice to say there should be a regularly established procedure to mini- 
mize or completely avoid production problems resulting from mat 

Although the situation will vary from plant to plant, you will no doubt 
find one or more of the following suggested methods of practical value 

(1) At the start of each shift, a font proof is taken by each operator 
of the font in use on his first job assignment. (Note: Font counts 

(2) Cast and proof heavi] 7v to check for wrong fonts 
as well as shortages. 

(3) Use a special "Record Want Book" to keep a cumulative record 
of damaged or defective mats. Order new mats in sufficient time 
to avoid production delays due to shortages. 

trol. Order when quantities begin to approach your established 

(5) Accumulate mats taken out of service, then gang them and send 
in a replacement order on a regular periodic schedule. 

(6) Instruct machinists and/or operators to visually inspect (or use 
a "counting stick") magazine channels from the roof at every 
machine set-up or magazine change - especially the first two 
channels of lower case. 

(7) Establish a routine by which operators are specificallv charged 
with the responsibility of immediately reporting any mat shortage 
to the foreman or machinist. Mat shortage slips - or even type 
slugs - can be used to record the short mat or mats. 

(8) When any shortage is noted by operators, or proofreaders as well, 
a font count should be taken immediately, and necessary mats 
promptly ordered to bring font to . v. Whenever a 

'cally checked for quantity. 
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some semblance of an all ion system. 

The most frequently employed technique for maintaining a record of 
matrix specifics .site listing in a tabular format. These 

may range from large wall charts to let listings set in a 

rather small si/. may be: Organized according to point 

size (i.e., all 6 point faces; all 8 point faces, etc.) ; organized by ascending 
font identification numbers; or organix. mated magazine 

numbers. Generally, the alphabetical listing by face names, and then 
sizes available in each face, is somewhat more frequently used than the 
other common practice of listing in point size groupings. Interestingly, 

Certain plants reportedly have found card files effective, while still 
others prefer a looseleaf ledger, or side-stapled format that enables 
proofs of fractions, accents, and other miscellaneous characters to be 
included with the basic specifications for each face and size. In a few 
cases, a series of individual sheets was used to supplement the concise 
specification table. 

In a very limited number of instances, type specimen books or mat 
catalogs were being used to enter pertinent specifications. Two firms 
reported affixing mat specifications on gummed labels to the front and 
sides of magazines. And, one plant described the use of individual cards 
for each font, contained in holders on the magazine racks. (An accom- 
panying holder is used to accumulate mats to be run in next time the 

your operation. To be practical it must be tailor-made to your own 

Matrix specification listings run a very wide gamut in regard to con- 
tent. While some contain little more than font code numbers and per- 
haps leader style, others are highly detailed to include such matters as 
alphabet length or an indication as to the last cleaning of the magazine 

Although not all of the following possible contents of a listing of 
matrix specifications will have universal application or need, you can 
readily isolate the information that would be useful in your plant. 

(1) Point size and full name of each face. (Clearly indicating particu- 
lar combinations, e.g.. with italic and small caps, with bold, etc., 
and whether the font contains , , 

(2) Standard abbreviations you use for mark-up purposes. (E.g., GAR 
for Garamond, MB for Memphis Bold, etc.) 

number is Linotype or Intertype, and indicate comparative num- 
bers on interchangeable faces.) 

(4) Location and/or designation of each magazine and its related 

(5) Number of magazines available in each face and size. 

(6) Kind and/or style of leaders, fractions, special dashes, etc. for 
each font. 

(7) Availability of accents for each font. 

(8) Size of figures in thousandths. 



(9) Code markings to indicate such factors i 

figures, and long and/or short descenders 

(10) Quads and thin space numbers and/or 



s lining and/or old style 



(12) Matrix contrast reference color and linescribing designation. (A 
supplemental list might indicate all fonts using each color.) 

(13) Date font was purchased, and the particular font scheme selected. 

(14) Alphabet length in points, and possibly characters per pica. 

(15) Finally, space might be provided to indicate the last time each 
magazine and its mats were cleaned. 

A comprehensive listing of matrix specifications-carefully prepared 
is of invaluable assistance both in the 
■ i and in the reduction of time spent haphazardly 
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me with many Monotype faces. Although Mergenthaler has been mak- 
g some progress in font number standardization, a great deal more 

;. , 

aders, Intertype does mark all such mats in a font with the appropn- 

aders often hav< fonts in which they are included. In 

Jdition to correctly marking these mats according to their related font 
imbers, the utility of having spaces and leaders stamped with their 

Other comments regarding matrix identification difficulties or sug- 
gested improvements included: Deeper punching or contrasting ot iden- 
tification numbers to make them more easily discernable; more uniform 
application of face lines on bottom of mats; linescribing of "^nce 

e assembling elevator; and, such other matters as 



ts have been advised of our findings 



iidered qi 

ever, frequently noted that the typographic plant will often have to 
modify a basic scheme or develop a new scheme based on the particular 

Both Mergenthaler and Intertype have developed an extensive variety 
of suggested font schemes based on diversified composition requirements. 
Arranged in tabular format to facilitate comparison, each manufacturer 
explains the various font distinctions, quantities of matrices in the total 
font and of individual characters, and specific advantages of the various 
schemes. Individual font schemes to meet specific operating conditions 
normally can be easily developed by coupling different groups from the 
basic and supplemental (pi or sort characters) categories that are out- 
lined. 

Based on plant experiences, preferences and needs, a number of firms 
report always developing their own schemes, and have printed person- 
alized order forms to specify their particular requirements. One firm, 
for example, usually patterns their mat orders on foundry type schemes. 
It was generally agreed, however, that to efficiently meet the require- 
ments of a wide variety of work, it is wise to start with approximately 
1500 mats. 

With the thought of extending the adequacy of basic schemes, it was 
suggested that allowance be made in some fonts to permit the inclusion 
of simple equation mats; that the relationship of caps and figures to 
lower case be reconsidered in straight matter schemes; and that the fre- 
quency of individual character usage should be further studied to make 
such scheme changes as may be necessary to more accurately reflect 
these frequencies. 

Considering the infinite variety of individual predilections as to what 
constitutes the best possible font scheme based on certain specific re- 
quirements, it is of course extremely difficult for matrix suppliers to 
fully satisfy every customer, lb a large extent, it is generally agreed 
that present schemes are as practical and varied as is possible for uni- 



which these supplementary mats are methodically stored and indexed 
will determine the speed and efficiency with which they can be secured 

drawers, boxes, etc., is being used as receptacles for supplementary 
mats. Regardless of the container, if it enables systematic organization 
and positive location of mats as required, it is serving its purpose. Nor- 
mally, it is best to select storage cabinets specifically designed for the 

equipment suppliers. 



influenced" by the nature and quantn. volved. Pi mats 

associated with a particular font will require different handling than 
universal pi mats common to all fonts. And, sorts consisting exclusively 
of replacements for standard mats are no doubt best maintained apart 
from such specific font sorts as long or short descenders, or other such 

By far the majority of firms utilize a pi mat and/or sorts drawer for 
each font. In addition to such identifying information as font name and 
number, size(s) contained, etc., each drawer normally has a location 
number corresponding to the font's magazine number. Where storage 
facilities do not permit, or quantities do not warrant, supplementary 
mats are placed in drawers alphabetically according to faces, and then 
broken down into rows according to point size. 

Universal pi mats common to all fonts are ideally stored in special 
drawers properly labeled "Mathematical," "Greek," "Ornaments," etc. 
Within each such category, the mats are then organized according to 

mats should nevertheless be kept associated. 

Although plant layout and frequency oi 
tion of supplementary mat cabinets, it is 
accessible. A number of firms have located these pi mats and sorts in 
racks above the magazines and as close as possible to the particular 
magazine to which the mats relate. Certain standard pi and commonly 
used typographic spots are often advantageously stored at each machine. 

It is most important that all sorts and pi trays be uniformly arranged 
in a predetermined pattern so that operators will immediately know in 
which section or row of a tray to find ctions, etc. Steps must 



To further assist operators in locating mats without delay, it is ex- 
tremely valuable to proof and catalog all pi mats and sorts according to 

tor. Having a proof of the contents on each individual tray will also 
measurably assist the operator in locating mats. 

The best conceived system for handling pi mats and sorts will fall short 
unless the responsibility for i « ufically dele- 

gated. Ideally, one person should have ty. As one firm 

reports, operators are required to put their personalized "filler blocks" 
in mat trays to indicate that one or more mats has been removed. All 
replacements are then done under the exclusive control of a single 

their machine. In this case, it becomes extremely important that mats 
and trays are returned to storage immediately after being used. Even 
under this arrangement, it is essential that the machinist, or some other 
person, be charged with the responsibility of insuring that no careless- 
Wasted time looking for necessary pi mats and/or sorts very quickly 
pays for the added supervision time or additional trays and cabinets 
required to methodically store and effectively control the use of these 



MATRIX MAINTENANCE 
Matrix Cleaning Techniques 

The importance of maintaining the cl< 
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Dry Methods of Cleaning Matrices 

By far the most commonly used method of matrix cleaning, dry tech- 
niques generally involve the use of rubber erasers and/or motorized 
brushing with a fine wire buffer wheel. Often based on previously un- 
satisfactory experiences with cleaning machines or liquid washes, the 



majority of firms still continue to use these dry methods with generally 
good results. Only 7% indicated any degree of dissatisfaction. 

Considering only those firms using dry methods, 52% report wire 
brushing, 44% indicate rubber erasers, and 4% mentioned the Clean-A- 
Mat device available from Fisk Industries. It is of interest to note that 
more than 20% of these firms indicated using both rubber and wire 

Of the rubbei i. Dixon's Kwic-Kleen Mat Reference 

Rubber was in most common use. Standard electrotyper's rubbers fol- 
lowed closely behind, and a variety of other types of hard and soft 
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Liquid Cleaning Compounds and Techniques 

Despite the fact that many authorities have long advised against the 

extent within a . d, most of these 

firms are apparently doing so without deleterious effect to the mats. 

Of the firms indicating the hand use of oil-free, liquid cleaning com- 
pounds, Matriceen (Hutzler) was reported by 45%, while Kleenwell 
(Star Parts), carbon tetrachloride, and various unidentified detergents 
each received 9% of the total. Other agents included white gas, naphtha, 
benzine, type wash, etc. 

Because of their particularly poisonous nature, carbon tetrachloride 
and benzine should not be used. It is also well to remember that mats 
should never be cleaned with any liquid solvent containing chromic 
acid. This acid is a brass solvent, and even a weak solution will pit 
characters and destroy sidewalls. Although it is regarded as a satisfac- 
tory, non-damaging cleaning agent, Matriceen was reported bv several 
firms to have removed the color from contrasted mats. It should be 
noted, however, that this difficulty may be a function of poor contrasting 
rather than the fault of the liquid cleaner. 

A group of firms indicated having at one time tried various liquid 
cleaning compounds that were effective and did not damage mats, but 
had discontinued because the liquid had removed the "false sidewall." 
Most users of "dry" mat cleaning methods do so to maintain this false 
wall which supposedly replaces a worn or damaged sidewall and pro- 
tects against the occurrence of hairlines. 

Although this matter of "the wall" will be considered in some detail 
later, it might be noted that matrix cleaning liquids will no doubt re- 
move the intermediary graphite false wall that precedes the development 
of a complete type-metal sidewall. Normally, liquid cleaning will not 

firms make it a rule to avoid liquid cleaning any old fonts if at all 



lb be done properly, liquid cleaning by hand can be quite time con- 
suming if large quantities of mats are involved. Mats should never be 
dumped loosely into a container for cleaning, but should be carefully 
brushed with the solution and then thoroughly dried before returning 



x Cleaning Machines 



other foreign and domeslk >een introduced from time- 

to-time, the Rocla Matrix Cleaning Machine (available from Federico 
K. Hutzler) was the only such machine reported by Survey respondents. 
The Rocla Matrix Cleaning Machine, manufactured in West Ger- 
many, has been around for at least 25 years. In operation, mats are fed 
into the machine individually from a stacker, and are then exposed to 
eight brushes - two for the sides, one for the teeth, one each for front 
and back, one for the bottom of the matrix and two small ones for the 
lugs. The matrices pass the brushes which are wet with a liquid cleaning 
compound, and then travel between two endless (felt) belts which dry 
off the surplus detergent. 



The unfavorable comments, or sources of dissatisfaction.' concernim; 
Rocla included the following: "Performs as it should but washes away 
false wall . . . ," "Too hard on mats . . . ," "Fluid takes contrast off 
mats . . . ," "Chemicals rust steel parts of magazines . . . ," and one un- 
explained "not satisfactory." Generally, however, the favorable com- 
ments far outweighed the unfavorable ones among firms experienced 
with I he Rocla machine. And, it should be noted that a significant per- 
<■( nlHM- of the unsatisfactory experiences might have been more closely 
related in the use of an inappropriate cleaning agent rather than any 
limitation inherent in the mat cleaning machine itself. A few firms 
particularly stressed the advantage of obtaining the motorized machine 

A rather new and unique approach to matrix cleaning is the use of an 
ultrasonic (-leaning device. Although only one firm reported its use at 
the time of the Survey, it is believed that interest in this machine - 
called a Sonomatic Ultrasonic Cleaning Machine (C. & E. Marshall 
Company) - or in others like it, will expand considerably. Another sup- 
plier recently interested in this applici Industries, Inc 

Promoted as the "no hands" method of cleaning mats, the ultrasonic 
technique cleans mats through the use of sound waves above the range 
of human hearing. In operation, energy is transmitted to the detergent 
cleaning solution so as to cause the imploding of countless tiny "bubbles" 
which literally blast dirt and contaminants from the mats. However, 
despite the tremendous energy, the action is said to be so gentle that 
mats cannot be harmed. Interestingly, small and delicate watch parts 
are cleaned in approximately the same way. According to the present 
user, early experiences indicate that ultrasonic cleaning has not de- 
stroyed contrasting. And, although not wholly conclusive at this point, 



it is reported that the "false wall" has not been adversely ir 

Based upon the very successful experiences of one firm 

seems likely that the use of ultrasonics in mat cleaning will 

find increasing application. Your investigation of this methoc 



The frequency of matrix cleaning exhibits a very wide differential be- 

from monthly to never. Of the total: 48% of firms report cleaning "only 
when necessary;" 26% clean "occasionally;" 25% clean "periodically;" 
and, only one firm indicated "never" cleaning mats. 

Of those reporting periodic cleaning, 46% do so annually, 32% semi- 
annually, 10% quarterly, and the remaining 12% indicate cleaning more 
frequently than every 3 months. 

The frequency of matrix cleaning is primarily influenced by the de- 
gree of matrix usage. Fonts in daily use will of course require cleaning 
more often than certain job fonts that receive only occasional use. Other 
factors which hasten the arrival of cleaning time include the extent and 
nature of machine maintenance, the amount of handling to which mats 
are subjected, general operating cleanliness, and even such a seemingly 
unrelated factor as atmospheric humidity. 

It should be noted that the careless use of oil on the back and front 
mold wipers can be a major cause of frequent mat cleaning. Incidentally, 
several firms have indicated very substantial reductions in mat cleaning 
through the judicious use of Simonize on the wipers. 

Because of the large number of fonts in most plants, and the wide 

to maintain. Effort should, however, be made to clean at least the com- 
monly used faces on a periodic basis. Providing it does not adversely 
extend the intervals between cleanings, mat maintenance is an ideal 
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(3) "Since we eliminated metal build-up and false walls through the 

(4) "We do not have a metal accumulation but we do encounter a 
combination of oil, graphite and dirt which tends to create hair- 
lines and push the walls in by holding mats apart." 

(5) "Once a false wall starts to develop, it will cause other mats in 
the font to start hairlining." 

(6) "It is our belief that when mats have developed a true false wall, 

On the other side of the ledger are those that believe-within varying 



(2) "Slight oxidation of the walls seems to help maintain walls if 
handled carefully." 

(3) "False wall is particularly valuable on old fonts, and should not 

wall seem to show more hairlines after they are cleaned." 
n absolute proven fact!" 
srmation removed from the sidewall of a mat after it 

•moved. This indentation then becomes the cause of the 



of "the wall" to the extent of build-up or indicating that sidewall de- 
struction and hairlines were not necessarily synonymous. 

It might be noted in passing, so-called "metal repellents" have found 
virtually no application as a means of preventing metal build-up on 
mats. Although a number of firms reported having unsatisfactorily ex- 
perimented with such products, only one out of the 91 reporting firms 

If any useful conclusion can be drawn, it is perhaps that false walls 
will develop at a rate that is inversely related to the care and cleanliness 
of the mats and spacebands. Although unquestionably better that a false 
wall not be permitted to develop, if it does happen then it should defi- 

wall will create problems' faster than neglecting the wall. However, no 
false wall is of course preferable to a neglected wall! 

Perhaps the most logical explanation of how the false sidewall de- 
velops is that graphite from the spacebands combines with moisture and 
dust in the air and compresses into the sidewalls during casting, filling 
in any areas that have been scraped or scratched as the result of the 
impact from mats falling into the assembling elevator. This then serves 
as a temporary barrier to the entry of metal. When sidewall damage 
continues, however, from further pounding in the assembler, type metal 

the false sidewall. In time, a complete type metal sidewall is then 



In regard to hairlines generally, it will be shown later that the pos- 
sible causes for hairlines are so many and varied that it becomes difficult 
to determine with certainty how significant a role the false wall does 
in fact play. 

Cleaning Matrix Magazines 

When magazines and/or matrices are new, it will usually be found 
necessary to brush the magazines quite often until all of the initial grit 
has been removed. Under ideal operating conditions, the continual cir- 

In practice, air-borne dust and other contaminants require that maga- 
zines be cleaned from time to time to insure smooth, uninterrupted 
action. It has been noted that only about Vs of firms clean magazines on 
a regular periodic basis. Those cleaning annually represent 17%, semi- 
annually 7%, and quarterly or less only 6% of the total. 

The next largest grouping is the 29% who report cleaning magazines 
whenever mats are cleaned; 27% clean only when necessary; 11% 
indicate "occasional" cleaning; and 3% do so whenever mats are run out. 

The standard methods of cleaning magazines were generally reported. 

used. Those using dry brush and/or brush and solvent represented 
63%, while 34% indicated the exclusive use of dry brushing. Com- 
pressed air was employed by 12% of the former and 30% of the 

Although 15 different solvents were reportedly in use in conjunction 
with magazine cleaning, white (high- test) gasoline, carbon tetrachloride, 
and naphtha were the three most frequently indicated. As a general 
rule, it is well to remember that magazines should not be washed 
unless absolutely necessary. If oil contaminates the magazine, or other 
factors necessita i.o] is a safe, effective solvent. In any 

event, magazines should be thoroughly dry before mats are run back in. 

In passing, it should be remembered that the transparent Visilite 

be exercised before using any solvent that is not specifically recom- 

using graphite in magazines. Graphite may make matrices drop well 
for a short time, but in damp weather it is likely to cause gum to 
accumulate. Humid atmosphere causes graphite to form an oily caking 
in the channels which usually makes more frequent cleaning necessary. 
If magazines are properly maintained and regularly cleaned, the use of 
graphite on matrices or magazines should not be necessary. 

Preventive Maintenance of Matrices 

The importance of preventive maintenance of mats has already received 
emphasis, both explicitly and implicitly, in preceding sections. Despite 
the apparent mystery that surrounds the causes of various mat prob- 
lems, it can be assumed that many of these difficulties could be measur- 
ably reduced - if not completely eliminated - through the conscientious 
application of preventive maintenance techniques. 

It is noted that only one out of three firms indicated any specific 
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MATRIX REPAIR 

Linecasting Matrix Repair 

The relatively high cost of mats, combined with the inability tt 
obtain immediav i > stifles certain types ot matri: 

Under any "iven circumstance, the nature and extent of the 
should determine when it is practical to attempt repair and res 
of mats to useful service. 

Among Survey respondents, it was noted that 35% always r. 
attempt to repair their damaged mats; 34% do so occasional 



indicate frequently; and, only 9' 
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ressed the general feeling 
lse economy ... too time consuming . . . inappro- 
ality requirements . . . etc." 

maining 91% of firms that engage in repair to 
the most practiced matrix repair involves minor 
and slightly bent mats. The following comments 
existing attitudes regarding mat repair: 
"The extent of damage, time and effort required to make a repair, 
and the accuracy of the resultant repair should always determine 
the practicality of such activity." 
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to which firms practice matrix repair. To a large extent, the 
person that does such repair will determine what is prac 
general rule, it is wise never to repair seriously damaged n 

must always be directly related to the cost of the replacei 
Emergency requirements may, of course, necessitate repairs 
normally be considered impractical or uneconomical. 

Repairing Matrix Lugs 

Having discussed the matter of matrix repair in a rather ge 

ner, we shall now consider the more common aspects of such 

the tools and technique by whicl 

perhaps the most frequently rr 



shall b 



present data, 3 out of 4 firms repair lugs. Of these 
firms, more than half do so through the use of Align-A-Mat (Fisk 
, I; 22% use parallel jaw pliers (duck bill, needle nose, etc.) 
with or without a mat file; 17% i 
Parts); and 7% use a hammer (ge 
a precision anvil. 

Considering the Align-A-Mat, 80% ated satisfactory 

experiences. Re .mcnts among those indicating anything 

less than compl< .eluded the following: "Only temporary 

salvage for a short period, mats soon out of line again; needs extreme 



care when repairing thin mats; slow, not accurate enough for job work, 
O K. for book work; helpful but not 100%." These minority observations 
should not however, detract from the general utility of the Ahgn-A-Mat. 

In addition to assisting in the repair of individual matrix lugs, these 
devices can be quite useful in the restoration of complete fonts, when 
sorting up with replacement mats. The older mats in the magazines 
can be bought up to the same alignment as the new ones thus elimi- 
nating one of the most troublesome causes of misalignment. 

Before leaving the matter of lug repair, a word might be said about 

Sther X the e Matrix File Gauge (Mergenthaler) or the Matrix Ear Filing 
Tool (Star Parts), with about equal frequency. The matrix file tool 
(Wm. Reid) is used by 10%; 7% use homemade devices; and 5% 
report using the Matrix Ear Filing Tool (Intertype). The remaining 
firms report the use of a hammer to peen-out burrs, their contention 
being that the filing of matrix metal should be kept to an absolute 



Straightening Bent Matrices 

With the exception of approximately 5%, all firms attempt to repair 
mats with some varying degree of frequency. Although severe, sharp 
bends rarely justify repair, a great many mats become slightly bent and 
can be quickly returned to useful service through careful straightening. 
The manner in which repair is accomplished varies to some extent 
between firms About two-thirds, however, indicate the use of pliers, 
such as "duck bill" or other long nose, parallel jaw pliers The next 
largest group reports the use of hammering techniques, which normally 
involve light tap] ion, flat anvil or hardwood block Ham- 

mers in use ind " ther relatively 

soft impact materials that are less likely to cause damage. In any event 

the mat or damage the sidewalk 

Beyond the actual repair, there is always the extremely important 
necessity of gauging the success of the repair. The two most common y 
employed techniques for such verification are: the use of a highly 
accurate, flat steel surface to test for any "rocking" that may indicate 
the mat is not perfectly square; and, used with almost as much ire- 
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Maintaining Matrix Teeth 
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MATRIX CONTRASTING 

Matrix Contrasting Applications 
For the past 15 yea 
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owhere near the same magnitude as in the case of linecasting 
>wever, because of the necessity to continually handle Ludlow 
i essential that they be kept clean by never handling with greasy 
vise contaminated fingers. 



Basic Methods of Contrasting Matrices 

As matrix contrasting continued to gain acceptance over the years, the 
number of available methods and techniques expanded accordingly. 
Presently, these range from very simple do-it-yourself kits to the appli- 

Since there now exist approximately 8 or more avenues to contrast- 



I 



requirements, etc., will normally indicate the best alternative. These 
include: Service contract; outside persons only when called; mailing 
or otherwise sending mats to be contrasted as required; and, Anally, 
do-it-yourself kits-of which there are quite a few. 

For those plants where maintenance personnel are available, the 
in-plant methods-if followed exactly according to instructions-may 
offer a greater degree of control and flexibility. Where a considerable 

quite a chore, but once finished the upkeep is relatively easy and eco- 
nomical. It can, and often does, also provide an ideal opportunity to do 
the usually necessary job of coding and cataloging the various pi mats 
and sorts that have accumulated. 

On the other hand, many firms have found the convenience and gen- 
erally good service of contri ical. Such com- 
panies will perform the service on a contract basis or an individual 
order basis. Outside service can be performed within or without the 
plant and is usually estimated in terms of inches of mats contrasted. 
ally, the Survey reveals that 49% of firms-of varying size- 
use in-plant personnel in conjunction with do-it-yourself techniques. 
Nearly one-third report using the service contract approach; 14% use 
outside persons called only when needed and paid per visit; and, 7% 
— be contrasted. Under certain condi- 



e appro; 






Contrasting Systems and Experiences 

All systems and services considered, Matrix Cc 



Matrix Contrast sales has no doubt added substantially to the number 

Users of Matrix Contrast Service are generally well satisfied. The 
many favorable comments ranged from satisfactory to very excellent. 
Others indicated "reliable . . . fast over-night service . . . good method . . . 
contrast lasts fairly long, etc." Among those who had at one time used 
this service, or in a limited number of cases are still using it, the fol- 
lowing unfavorable comments were representative-"expensive . . . bill- 
ing methods confusing ... too much wear put on mats by buffing . . . 
service not consistently good." 

In all of the reported experience evaluations it should be remembered 
that the variance in requirements, expectations, and demands from one 
firm to another will influence their judgment as to the merits or 
demerits of any particular contrasting technique or service. The sig- 
nificance of the experience comments should therefore be influenced 

The only other contrasting service with any significant percentage 
of users was New England Lino-Matrix Service with 14% of the total. 
New England is currently serving firms in Connecticut, Maryland, 
Massachusetts, New Hampshire, New York, Rhode Island and Vermont. 
Experiences of present users were completely favorable. 

Turning to the do-it-yourself kits, which represented approximately 

27 



half of the total, Ebonite Blackface Process was most frequently re- 
ported. Following closely behind was Dri-Stain Process with 13%. 
Magic Matrix Black (Bayport Chemical) and Mat-Blak (Superior 
Linotype) received 8% and 3% of the total, respectively. 

Among present and past users of each of these four in-plant systems, 
the favorable comments exceeded the unfavorable comments or limita- 
tions expressed. To the limited extent it may be of interest and value, 
we shall note some of these comments for each system. 
Ebonite favorable: "Does good job . . . has black, even contrast . . . 
company very helpful and cooperative . . . contrasting stands up very 



Ebonite unfavorable: "Has objections 

Dri-Stain favorable: "Successful . . . 
over 10 years . . . good contrast obta 



actorily for 
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3, etc." 
Magic Matrix Black u, 






•.favorable: "Too tedious . . 
and colors poor . . . does not hold up well." 

The comments of the three firms using Mat-B 
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Contrasting Cost and Time Requirements 

The Survey has revealed that the advantage or disadvantage of one 
contrasting approach over another is not significantly related to cost. 
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however, that the do-it-yourself labor cost is normally ir 
slack or otherwise nonproductive periods. 

Exclusive of the particular methods employed, it was d< 
the most commonly reported cost figure was $12.00 to 



mats. Broken down further, wi 
font (average 1300 mats) ; 28% 
17% were in excess of $15.00. Since not all of the do-it-yourselfers spe- 
cifically indicated whether their reported cost included labor as well as 
materials, it seems likely that if all reported both costs, the 28% figure 
would rise to some extent. 

Without exception, all firms under some type of contrasting service 
contract fell within the $12-$15.00 per font cost range. Among the in- 
plant methods, 48% were less than $12.00, 23% were $12-15.00, and 29% 
were over $15.00. 

Considering the common per inch basis for determining contrast cost, 
the most frequently reported figure was $0.15 per inch. All methods 
considered, 70% of firms reported per inch costs of from $0.15 to $0.17. 
Among the do-it-yourself group, when materials only were considered, 
the costs ranged from $0.02 to $0.06 per inch; with labor costs added, 
the per inch rate ran to as high as $0.20. Considering firms under a 



The length of time required to properly contrast a font of mats will 
be determined by such factors as who does the contrasting, where it is 
done, the condition of the mats, and the degree to which supplementary 

Realizing the extreme importance of rapid service, companies special- 
izing in contrasting have generally provided this fast service. Where 
mats were leaving the plant to be contrasted, virtually all firms reported 
either overnight, 24-hour or weekend service. 

frequently reported time allowance. Times from 2-3 hours accounted 
for approximate es reported. The extremes ranged from 

the average. It can be assumed that son , mes reflect such 

additional efforts as magazine cleaning, mat checking, etc. In addition, 
the degree of care and precision exercised in contrasting will also influ- 
ence the time consumed. It should also be noted that quite a few firms 
admittedly did not know with any accuracy how long was being spent 

Color Coding and Linescribing Matrices 

When first introduced, and for some time thereafter, the bulk of all 
matrix contrasting was confined to white reference characters on a black 
background. Today, however, we find the situation has essentially been 
reversed. Only about 5% of firms repoi ■ contrasting to 

white on black. The remainder use colors, in some varying degree, to 
extend the utility of the contrasting to serve a variety of identification 
and classification functions. Regardless of the color used in the reference 
character, the black background on the reference edge remains the same. 
Statistically, the average firm is using 5 colors in conjunction with 
their contrasting. Although a range of from 2 to 10 colors was reported, 
the use of from 4 to 7 colors accounts for 85% of the total. While the 
number of available colors will differ from one method or system to 
another, the most popular avenues to contrasting provide either 4, 5 or 
6 colors. The relatively small number of available colors is often con- 
sidered a limitation. It should also be remembered that as more colors 
are added it becomes increasingly difficult to remember and rapidly dis- 



tinguish the differences between colors 

Of those firms engaged in matrix c 
have developed a color coding and/or 1 
ing this group, only one out of three reported the" use of linescribing in 
conjunction with their contrast system. Between firms, there is little 
unanimity in the specific organization of the various systems used. Color 
coding is generally used either to identify family or series affiliation, or 
to distinguish between point sizes. Linescribing was most often reported 
used for point size identification. 

As indicated, the applications for color contrast vary considerably 
from firm to firm. Since plant sizes, conditions, etc., also vary, it is 
understandable that one system could not provide the best solution 
to all plants, lb the extent it helps in developing the system best suited 
to your requirements, the following applications are presented as being 
representative of those reported: 

(1) Using one color to denote each family, i.e., all the sizes and styles 



of the same basic des 


gn. For example, making all of the Bodoni 


family red on black. 


(Color duplication will be necessary, but 


should be duplicated 




(2) Using a separate colo 


for each series, i.e., the complete collection 


of all sizes of one styl 


and design of type. For example, Century 


Schoolbook in all sizes might be green. 


(3) Using different colors 


to identify various weights and styles, i.e.. 


light, medium, bold, 


egular, expanded, condensed, etc. For ex- 


ample, all bold face fo 


nts, regardless of family or series, might be 


colored yellow. 




(4) Colors used according 




depending on the nu 


nber of available colors. For example, all 



might be referenced ir 

(5) Color coding to designate and identify mats that have been bridge 
notched for mixer work. While all non-cut mats are referenced in 
white, notched mats might be colored differently for each size of 
a particular series. Cross-check other fonts that might be used on 
mixers together to keep to a minimum having two fonts with the 

(6) Other firms use white for all standard references, and colors are 
used to distinguish between various types of leaders, to identify 
short and long descenders, old style figures, special accents, to 
categorize various types of pi mats, etc. 

Although there are several other minor applications for matrix color 
coding, the above should prove most useful in developing or refining 
your own system. If a particular color scheme arrangement has not 
proved practical, it can easily be changed when recontrasting becomes 
, if possible. Regardless of the specific approach, to 
imple, easily understood by 



all, and should accomplish the t 

Although less widely practiced than color coding, linescribing can tre- 
mendously expand the identification and categorization functions oi 
contrast coding. Whereas the practical number of available colors is 
rather limited, linescribing above the reference letters can provide a 
relatively large number of different tarkings. For ex- 

3f 3 standard lii 

id, them 

And, ii 



tinguished by color coding, it becomes readily apparent that a great deal 

According to Survey responses, the most common linescribing appli- 
cation is tor point size identification. Other representative applications 
included: Use of scribed lines to identify accents, long and short de- 
cut for mixer use; to indicate different! othic fonts when 
3 sizes are used in one magazine, etc. 

In addition to the use of standard scribing services and devices, a 
number of firms have made their own devices. One firm, for example, 
reports having designed and built a simple but accurate scribing 
machine to cut 5 or less .014" lines just above the reference mark. It 
should also be noted that some firms report using a scribed line under 
the reference character - visible only when mats are in the duplex 
position - to indicate boldface, for example, when roman w/italic and 
roman w/bold in the same family are similarly contrasted. 

Suffice to say that with a little thought and planning, the combination 
of matrix contrast color coding and linescribing can be very effectively 
employed for purposes of identifying and controlling a great quantity 

Effective Life of Matrix Contrast 

The longevity of matrix contrasting is largely a function of usage. The 
greater the use frequency, the more often mats require recontrasting. 
Apart from use, however, there are several other significant factors that 
can directly influence the effective life of matrix contrasting. 

The most influential of 
to which the mats were pi 

contrasting method or system used; (3) the i 
and (4) the method and frequency of mat cle 
factors can significantly influence matrix 
mat cleaning, it is wise to ir 
cleaning machine will not c 
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le-third doing so every 6 months. And, only 6% extend the i 
■tween contrastings of these mats to more than two years. In the case 
less used job fonts, two-thirds indicate recontrasting every 2 x / 2 years 
less, with about one-third doing so every 6 months. Only 17% allow 
ore than 3 years to elapse between recontrasting of job fonts. 
Apart from the previously mentioned factors which influence the 
ngevity of matrix contrasting, it should be realized that widely varying 
terpretations as to when recontrasting becomes necessary will also 
rve to explain the variations in elapsed times between firms. A few 

ent before the need for recontrasting arises. 



Advantages of Matrix Contrasting 
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not considered, we found that approximately one] 
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the advantages of matrix contrast: 

advantage and error reduction is in setting correc 
tion lines. Has served to make revise proof Co 
negligible." 

it dependent on the i 






(3) "Most apparent advantages of contrasting are in 


letecting wrong 




(4) "Eliminates objectionable brass glare in the asse 




eliminates the necessity of continually cleaning 




side of mats to maintain readability of the matr 


x markings." 



I 



with systematic color coding and linescribing. It should also be empha- 
sized that while contrasting can serve to make a good operator even 
better, it is not likely to make a clean operator out of a dirty one! 

MATRIX QUALITY ASSURANCES 

Quality Checking New Matrices 

The relatively high cost of mats, combined with the troubles that can 
result from defective or otherwise incorrect mats, justifies the time it 
takes to properly check each new font, or sorts, according to a pre- 
determined, methodical system. Although there was a wide variance in 
the degree of "quality checking," nearly 85% of firms reported some 
procedure for checking new mats before they are put into actual 



Considerir 



I of the ] 



ported, a really tl 



eck- 



or other defects that w 

(3) Thoroughly clean mats 
that the magazine mats 

(4) Run mats through the 
fects that interfere with 



cmaged sidewalls, 
vent. Also insure 



3 in the regular and once in the duplex 



(5) Cast all mats 
position, i.e., olt ana on tne rail. 

(6) Font proof all mats and have them cheeked under magnification 
by the repro department as well as the proofroom. Proofing on a 
coated stock makes face quality, hairline, and alignment defects 
more readily apparent. 

(7) Repro proof again with very light impression to check the depth- 
of-drive, i.e., depth of the recessed character in the matrix. Any 
characters that do not print properly because of inaccurate drive 
should be immediately rejected. 

(8) Proof with another, older font to verify that alignment is stand- 
ard. And, in addition to font proofing by groups of characters, 

'ozen lines of copy to ' 



all of tl 

readily reveal alignment defects a 
proof. 
) In the case of replacement mats ( 



r will n 



In practice, the pressures of productior 
will largely determine how many of the i 
be taken. Ideally, all should be done. In any . 



>r checking bel 



such adjustments, s< 

or otherwise useles: 

Apart from the r> 






ri immediately, 
■e doubtful! inarcurate 






prevemea, and their correct 
performance aided, by first insuring that those machine mechanisms 
which can affect matrix life are properly adjusted and maintained. It 
should be remembered that worn conditions in the machine are more 
likely to cause trouble with new matrices than with older mate that have 
gradually "adjusted" to in,: illH importance 



longe 



;rongly. 



Font Proofing to Isolate Defects 

In addition to the font proofing previously discussed in conjunctio 
verifying the accuracy of new mats, it is well to periodically ca, 
proof the complete contents of each magazine in the plant. Apar 

the internal adv;. ;.... u„i* i_i , 

remove defects befor, " 
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noted either 
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>er of firms reported always font proofing before 
g, any complex or large jobs such as books. Other. 
3 otten as possible," whenever sorts were added, o 
and/or mats were cleaned. Ideally, methodica 
- u —is should be an integral part of even 
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;roups of five to facilitate inspectic 
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it physicals" ( 
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ad mats in a magazine are somewhat like bad apples TnT barrel 
ntaminate the entire lot. Care!, 
rig way in keeping your mats healthy. 
Accuracy Verification Devices 

use of one or more measuring de 

There are a number of practical tools which ..„, 

supplement font proofing as a means of detectinj 
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ports the periodic or occasional 

check or^ verify mat accuracy. 
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The simplicity and accura 
ous other aspects of matri 
determining the width h 

Unquestionably, depth- 
a related measuring devi 
characters within a line is 

at originally. Matri: 
character drive difl 

would be extremely helpful 

[dividual mats. One of the best depth g: 
by the Federal Products Corporation, f 

0.0005". 

Magnification provides still another \ 
condition. Although only a minority of 
vice, the following sampling of user co 
advantages: 

(1) "We examine sid< ill i il 

(2) "A 12-powei 
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tain machine factors can also result 
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(3) "When w 



hairlining only occasionally on proo 
isolate by checking sidewalls." 

(4) "We use microscopes up to 40-pow ( 
hairlines, etc. Causes of mat probl 
determined this way." 

(5) "Font characters that tend to hairlin 
ally inspected under magnification tc 
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parts and tolerances. 
(Fisk Industries) and the 

checking of matrix teeth and 

a device called Matri-Check 
announced a number of years 
imatically inspect, by electro- 



rately. Inspecting at a 
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or testing devices to verify m 
cal and highly desirable. 



Related Machine Maintenance and Adjustment 

As many firms will sadly testify, the amount of service secured from 

eral maintenance of the linecasting machine. Mats 

tive to, and readily affected by, the mechanical condition of the machine 

in which they circulate. 

In their travel through the machine, matrices come in contact with 
of the major operating mechanisms. If a mechanism is improperly 



adjusted or maintained, the condi 
part of the matrices. For "" " 
nance and adjustment by 






nifest o: 



machinist 






In responding to the <_ 
infrequent or inaccurate checking 
mechanisms and tolerai 

• ■ ■ ■ . 
31% indicated occasionally; and, the remaining 50% reported that only 
rarely did improper or infrequent maintenance cause mat damage. 
Obviously, a great many mats continue to be needlessly damaged and 
discarded. 

tion of mats include: those- ,hose associated 

molds and mold wipers; vise closing 

and justification mechanisms; transfer mechanisms; the second elevator; 

distributor box mechanisms and distr agazines: SDace- 
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c. While only a 



;ed mechanisms, it is par- 
■ proper adjustment and 

While it would take a book of instruct i. and describe 



ticularly important 
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all of the related maintenance and adjustments, the following sampling 




of pertinent Survey comments should be of interest and practical value: 












jaws should be verified on each shii quently if 






suspect. The squareness of vise jaws is extremely important. 






Faulty quadder operation can quickly ruin mats." 




(2) 


"Insure that justification procedure is operating smoothly. Keep 

matrices at right tension in jaw 1, 

ruined two fonts in 2 days as a result of improper justification." 




(3) 


"Replacement of second elevator and distributor box bars and 
points, when required, as well as checking for proper alignment 
at transfer points, and proper lift at the distributor box, will go 
far in preserving and extending the useful life of matrices." 




(4) 


"Distributor screws should be frequently inspected to detect 




(5) 


"Maintain proper adjustment and condition of mold wipers. In- 
sure that the wipers are keeping the molds clean. Molds and jaws 
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must be checked frequently to make sure they are being kept 
free of metal." 

(6) "Many mats can be damaged at the points of transfer, lock-up 
and matrix lift in just a few hours if the parts are not adjusted 
carefully and checked periodically." 

(7) "Make sure squirts are cleaned only by the machinist or other 
individual who can do so without unnecessary damage to matrices 
and bands." 

There are, of course, many other specific considerations in mainte- 
nance to minimize mat damage. This sampling should serve to empha- 
size that constant surveillance by a qualified machinist is essential. 
Since machine adjustments and tolerances are often improved upon by 
the manufacturers, it becomes important that machinists remain con- 
tinually aware of such refinements. And, for a preventive maintenance 
program to be fully effective, it becomes essential that operators imme- 
diately report mat damage, or any abnormal happenini 
possibly affect any r 
operator can easily u 

Matrix Manufacturing Tolerances 

When asked the question-"Do your experiences indicate that matrh 
manufacturing tolerances should be further tightened?" - three out oi 
five Survey respondents answered in the affirmative. 

It should be noted, however, that a significant percentage of thes< 
firms had taken exception not so much to the established tolerances 
but rather to what they considered excessive laxity in the consisteni 
adherence to the standards. It was also felt that mats should he mor( 
thoroughly and carefully inspected by the manufacturer 1 
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say quality is OK;" and, "If 


nat tolerances were any closer, their cost 


would be prohibitive." 




However, within the frame 


work of an acceptable quality/cost ratio 




to reduce the present discont 


ent. In the case of depth-of-drive, for ex 


ample, it would seem reasona 


ble to pursue the possibility of receiving a 


proof along with all new mat 


rices. This would certainly make it easier 


for the manufacturer to dete 


t and replace any mats whose drive was 


inaccurate or were otherwis 


going to be rejected by the customer 



This 



others. 



sued with tl 



manufacturers. 

content that were commonly reported. Although not all of the following 
comments are universally considered valid, they nevertheless provide a 
sampling of op cms to current matrix manufacturing 

standards: 

(1) "We feel sidewalls are now at their maximum thinness. On 

reduced tbj I racters as compared to the clean, old 

font. Provide stronger sidewalls by improving the quality of the 



(2) "Room for improvement in 
variation in new mats often causes verxicai aug 

(3) "It is our feeling that more attention should be 
of mat "* 






i. Lug 



whenn 



isured o: 



•e four differf 



(4) "Reference punching depth is 
and subsequent readability poor. And, too often new mats have 
rounded edges on the reference side, making contrasting of this 

(5) "The manufacturing accuracy of mats should be improved to meet 
the increasingly high standards demanded from hot-metal. Manu- 
facturers' awareness of this changing use of matrix products from 
largely printing from metal to repro proofs is most important." 

(6) "Tolerances are OK, but quality assurances during manufacture 
and inspection are too lax. Established standards must be ad- 
hered to more rigidly and consistently." 

Before concluding this section it should be mentioned that in certain 
cases we tend to "render unto Caesar problems that are not really 
Caesar's." Translated, there are numerous improper machine adjust- 



iart from the universal "mat problem" of getting operators to make 
;m drop fast enough to insure a profit, there are a number of common 
[trix difficulties which persistently influence both production and 
ality. While the quality of composition is probably no worse than it 
s 20 years ago, the number of so-called mat problems appears to have 
Teased. 

Perhaps this is explained by the fact that today's clientele is more 
icting, and our own demands less compromising, rather than by 
:rely the result of less serviceable mats. The mats being manufactured 
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r, and perhaps more subtle, explanation tor many mat aim- 
s' in the hands of the operators. As expressed or implied by 
vey respondents, an increasing percentage of operators have 
ireless. One large firm blamed "the inability or indifference of 
>per care of mats and machine 



s which affect mat performance and 

A number of other firms mentioned the fact that far too many mats 
are being bent or otherwise damaged and discarded by operators with- 
out their reporting such action. This not only causes shortages, but also 
delays the machine maintenance that may be causing the damage. And, 
apart from mats being discarded without notice, many obviously dam- 
aged mats are too often allowed to remain in production and contami- 
nate other mats in the to management policy and a 
t mat difficulties caused by operator carelessness 
and negligence can usually be eliminated or at least substantially 
minimized. 

Considering the more apparent causes, unquestionably hairlines, mis- 
alignment and varying character drives constitute the three major mani- 
festations of mat difficulties. Considering only the impact of these 

tance, respecth i its to production and/or quality. The 

lesser problem of depth-of-drive, as compared to hairlines and misalign- 
ment, is best explained by the fact thi accuracy is quite often 
uncovered as soon as new mats arrive. The other problems must develop 
over a period of time. 

Apart from character drive, the thoroughness with which new mats 
are checked w 

original mat. 

In terms of actual mat loss, i.e., disci were attributed 

to four factors, broken down as follows: 35% sidewall damage; 28% 
bent mats beyond repair; 17% sheared or otherwise badly damaged lugs; 
and, only 5% resultant from faulty depth-of-drive. The remaining losses 
were associated with such other factors as ruined combination teeth, 
normal wear (old age), being burned in metal pot, and a variety of 
other rather minor considerations. 

Turning for a moment to Ludlow mats, the incidence of any matrix 
problems was indicated by only one in four of the approximately 50% 
of Survey parti c the use of Ludlow machines. Discount- 

ing hairlines which accounted for the bulk of the problems mentioned, 
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d typesetting problej 
Since the advent of In i s. hairlines have 

trating problem to some firms, while to others they have 
lesser or even negligible problem. Inasmuch as the same : 
typesetting machines are being used, it could be reason 
contradiction of several popular theories — that the hairlir 
self-inflicted rather than a manifestation of limitations inh. 

Yet, despite the fact that the disease strikes some and s 
many knowledgeable individuals assert that hairlines a 
I from factors which are largely beyond one's abili 
with certainty. As the succeeding sections on hairline cau 
ventions are ci at least become obvious tha 

encourage thi .thers take wise precaution 

Because of the variety of direct and indirect causes of hairlii 
be remembered that there can be no one best solution to th 

Considering the hairline problem per se, it is generally c. 
whenever hairlines repeatedly occur 

appear have broken-down sidewalls, i.e., the matrix casti 
walls have disintegrated, bent inward, or have otherwise be 
The sidewall damage then makes it possible for molten metal to get 
between the matrices to a sufficient depth to reach the printing plane. 
Why sidewalls experience this damage, and how to prevent it, open the 
door to a variety of more or less sound hypotheses. 
Common Causes of Hairlines 

At one time or another, it appears that hairlines have been blamed on 
almost everything even remotely connected with mats, machines and 
men. Too often, however, diagnostic efforts have taken the course of 
least resistance. Although certainly a factor in hairline difficulties, 
machine mechanisms, for example, have frequently become the scape- 
goat for the carelessness or shortcomings of men. 

In other instances, mats become the whipping boy for difficulties that 
stem from faulty machine functions. Suffice it to say that the real causes 
>f hairlines can never be determined until the problem is approached 
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■ of "popularity," the following cau: 

23% Impact Damage in the Assembh 

19% Metal Accumulation on Spaceband Sleeves 

16% Metal Accumulation on Matrix Sidewalls 

12% Damage Resultant from Tight lines 

8% Damage Resultant from Loose Lines 

6% Use of Bent, Burred or Worn Spacebands 

5% Faulty Justification Actions 

3% Maladjusted Vise Closing Mechanisms 

2% Metal Accumulation c " - 

2% Maladjusted Quadder 



.e Jaws 



In addition to the above causes, such other factors as inadequate side- 
walls originally, the use of damaged, dirty or worn mats, loss of the 
"false sidewall," etc., were also mentioned. In the case of tl 
cause of hairlines, said to occur most frequently in the auxiliary posi- 
tion, this is explained by some as the result of a slight difference 
between the normal wall of the less used auxiliary position and the 
somewhat built-up wall, though not hairlining, of the roman matrix 
position. At any rate, it becomes quite obvious that the incidence of 
hairlines is attributed to a rather wide variety of direct as well as 
indirect agents. 

It is also important to realize the interrelationships that exist be- 
tween the supposed causes. Did metal accumulation on the spaceband 
sleeve cause the sidewall damage? Or, did the spaceband leading begin 
after the matrix wall had first been sufficiently damaged to permit 
molten metal to get between the individual matrices? This kind of cause 
and effect relationship extends throughout the generally accepted gen- 
erators of hairlines, and therefore makes it extremely difficult to ascer- 
tain with certainty which straw finally broke the camel's back - or 
matrix sidewall in this case. More often than not, a hairline problem 
results from the combination and/or accumulation of several causes. 

Illustrative of this point, it is interesting to note the advertisements 
of two different, knowledgeable purveyors of systems for hairline pre- 
vention. In one case it is stated that "leaded spacebands cause at least 
85% of all crusl ills and resulting hairlines." The other 

supplier indicates that "about 85% of hairlines originate in the assem- 
bler." Apart from the source or validity of the coincidentally identical 
percentages, these quotes emphasize the widespread lack of unanimity 
as to causes. In both instances, the problem is ultimately manifest in 
the defective sidewall of a matrix. 

Type metal appears to be the common denominator that links the 
basic schools of thought regarding the cause of hairlines. The barnacle- 
like adherence of metal to such surfaces as spacebands, vise jaws, and 
mats is indirectly the major stimulus to the development of hairlines. 
Once metal is allowed to adhere to any of these surfaces it is likely to 
build up in subsequent use until the area and thickness of this accumu- 
lated metal is such as to be highly destructive to the sidewalls of 

To this extent, there is general agreement. However, a great deal of 
controversy exists as to whether the metal causes the original mat 
damage, or whether other factors, such as impact in the assembler, 
starts the sidewall damage which subsequently invites the entry of 
molten type metal. In the final analysis, it can perhaps be reasonably 
concluded that the validity or relative importance of each theory of 

of mats being circulated through a particular machine by a specific 

Before leaving this section, it must be strongly emphasized that in 
addition to the commonly expressed and understood causes of hairlines, 
there are a great many more subtle, yet nonetheless damaging, influ- 
ences that stem from infrequent or improper adjustments of related 
machine mechanisms; from operator carelessness or laxity; from unclean 
operating conditions; and, from a general lack of adequate attention to, 

the influence of these factors - and act accordingly - are invariably 
those firms who have eliminated or minimized the birth of hairlines! 
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Preventing Hairlines 
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apparent that there can be no step-by-step formula that will guarantee 
the elimination of hairlines. Beyond what has already been stated or 
implied, there are many other improper and maladjusted machine 
functions that can contribute to the incidence of hairlines. 

For example, if the mold disc forward stroke adjustment is not cor- 
rect, an undue inst the matrices results and becomes 
a contributing cause of hairlines; if the pot mouthpiece does not recede 
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A recently promoted method of hairline prevention is Allied Matrix 
Processing Corporation's (formerly Napman Associates) patented proc- 
ess for providing carefully calculated recessing or beveling in the lower 
part of the matrix body. The purpose of this recessing is to prevent the 
beveled or notched parts of an incoming matrix from striking the right- 
hand casting cell sidewall of the matrix which has already taken its 
position in the assembling elevator. 

The role of assembler impact as a cause of hairlines is no doubt a 
significant one. In fact, it was, by a slight margin, the most frequently 
reported cause. Also of interest are the reports of five Survey respond- 
ents who have had generally successful results with their own milling 
or relief cutting of mats to relieve impact in the assembler. Fur the firm 
who has completely exhausted all other preventive measures, this 
approach may merit consideration. It should be remembered, however 
that assembler damage to mats is not a universal problem. The majority 
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SPACEBAND SUPPLY AND CONTROL 

Spaceband Suppliers 

According to our Survey, the two major suppliers of linecasting space- 
bands to the typographic industry are Mergenthaler Linotype and 
Star Parts, with 39% and 33% of the total, respectively Intertvoe 
follows with 15%, and Schneider - a Swiss made band avaUable from 
iedenco K. Hutzler - has 10% of the total. Spacebands sold by Rich 
& McLean and Montgomery Co., Inc. ("Montco") account for the 



lents. 

>ed foreign-made space- 

y. Although the Swiss 

— ~- ™,iewhat better, general experience with foreign-made 

spacebands has usually been less satisfactory than bands manufactured 
m this country. One firm reported having purchased spacebands, from ' 

light of these experiences, it will normally pay to fill° your "sp^ce" 
band requirements from among the wide variety available from U. S. 



Types and Designations of Spacebands 

Tb meet differing typographic requirements, spacel 



expansive capabilities that exceed 10 poi 
expanded, condensed, etc.) of type, as well 
sition and customer, will generally deterrr 
any given set of conditions. 



It is of interest to note that only 15% of firms have fou 
to operate with only one style of spaceband. The largest 
senting 50%, reported using two styles; 26% indicated tl 
remaining 9% reported having four different thicknesses c 
available at all times. 

Before considering the styles of bands most used, it mis 
to consider the distinctions between the bands available f] 



MERGENTHALER 


No. 


Extra Thin 


J-3568 


Wide Range 




Thick ("Regular") 


J-3556 


Special Taper 


J-3572 


Teletypesetter 


J-6453 


Extra Thick 


J -3560 


STAR PARTS 




Extra Thin 


M-20-2 


Thin 


M-20-3 


Wide Range 


M-20-5 


Medium ("Regular") 


M-20-1 




M-20-7 


Special Taper 




Extra Thick 


M-20-6 


INTERTYPE 




Extra Thin 


T-668 



.0943" 
.1194 
.1035 
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Although c< 



Df the style i 



another, there are subtle differences in expansive capabilities 
among these bands. In terms of popularity within each grouping: Mer- 
genthaler's Extra Thin (J-3568) and Wide Range (J-4391) are most 
prevalent, with the Wide Range more commonly used; Star Parts Extra 
Thin (M-20-2) and Special Taper (M -20-4), with the Extra Thin enjoy- 
ing by far the greatest use; and, in the case of Intertype, the Extra Thin 
(T-668) and Ideal (T-2932) are most popular, with the Ideal ("Regu- 

The selections made from among the available styles of spacebands 
can influence both quality and quantity of composition. As a general 

fication that is consistent with good word spacing. The tendency to use 
thicker hands to facilitate justification at the expense of word spacing 
must be continually restrained. To the extent possible - and practical, 
the same tenets of good spacing that prevail in hand composition should 



Generally, extra thin bands are used for quality publications, book 
work and the smaller sizes of type to about 10 point. In the case of 
condensed faces, extra thin bands might be appropriate in sizes up to 
14 point. Although the commercial composing room normally uses wide 
range for most of this kind of work, the typographic plant often must 
sacrifice this flexibility to pacify either customer or self-imposed de- 
mands for tight word spacing. 

Widely varying typographic conditions and attitudes make it imprac- 
tical, if not impossible, to be more definitive as to specific applications 
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Spaceband Complement on the Machine 

Regardless of the type of bands being used, it is essential that tl 
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— ,. — ,..„ ..„*„., „! „ la ehine production. 

In tabulating the response to a related question, we find that the 
average firm normally keeps between 27 and 28 spacebands on each 
machine. More specifically, 38% kept 30 bands; 30% kept 28 bands; 

" ii,, , , 

13% of firms reported using less than 25 bands. 

Ideally, 30 spacebands should be maintained on each machine Within 

however, make it clear that 25 spacebands is to be considered the abso- 

Replacement Spacebands and Associated Parts 

Surprisingly, there are firms that do not maintain even one extra set of 
spacebands. At the other ex, have a replace- 

-- 1 - -achine. Somewhere between these two 
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clean bands more frequently. 
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According to the Survey, one out of three plants purchase replace- 
ment parts for spacebands and/or interchanges the salvaged parts of 
discarded bands. Since sleeves are more frequently impaired, it is this 
part that is usually purchased to use with available wedges. Although 
Intertype no longer sells replacements, the other major suppliers con- 
tinue to do so. Apart from a very small school that believes sleeves and 
wedges must be "lapped" together, it is generally felt that th 
manufacture of today's spacebands makes the interchangeabillty of 

Spaceband Inventory Control 

Having previously emphasized the importance of maintaining the de- 
sired complement of spacebands, it is appropriate that some considera- 
tion be given to means by which control can be exercised over the 
inventory of spacebands in the plant. 

According to the Survey, 43% of firms have some system, be it formal 
or informal, whi icate when additional bands must be 

ordered. While we cannot assume that all of the remaining firms expe- 

increased likelihood. Regardless of f) thod used, it is 

most important that some person - usually the machinist - be dele- 
gated the responsibility of insuring the maintenance of an adequate 
inventory of spacebands at all times. 

Generally, control is exercised at the time of cleaning. This daily 
routine provides an ideal opportunity to inspect and count the bands 
on each machine. If shortages are noted, these should be explained by 
the operators in question, and replacements made immediately. The 
inventory record of replacement bands should be diminished accord- 
ingly so that ad ids may be obtained when the supply 
of extras reaches its predetermined minimum level. 

Interestingly, several firms have reportedly enhanced their control 
by numbering the spaceband sets according to their respective machines. 
Apart from restraining the improper removal of bands from one 
machine to another, this approach can prove useful in relating space- 

For that limited number of firms who have found it advantageous to 
periodically replace complete sets of spacebands on an annual or bi- 
ennial basis, the purchase date of each new set is usually kept on record. 
This type of routine replacement program is, of course, unaffected by 
the interim replacements that may be required as a result of defects 
developed in the course of normal operation. 

SPACEBAND MAINTENANCE 

Spaceband Cleaning - An Important Responsibility 

In responding to a question related to the cause of hairlines, one firm 
mptly answered - "How 

le tasK ot cj 

Without belaboring this case in point, suffice to say that far too many 

plants do not give spaceband maintenance the degree of attention that 

is amply justified by the notable role that bands play. The cleanliness 

hands exerts a direct and profound influence upon 



both machine operation and the longevity of matrices. In the latter case, 

tion, rather quickly result in substantial mat damage and dollar loss. 
According to our Survey data, the largest group of personnel engaged 
~ *-— .d cleaning are apprentices, accounting for 41% of the total. 
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Cleaning spacebands by hand is generally viewed as a "dirty job," and 
for that reason is often hastily and thoughtlessly assigned to the lowest 
man on the production pole. As previous sections have strongly implied, 
this attitude can, and in many cases does, prove highly expensive and 
inefficient. One of the basic keys to solving the hairline problem, for 
example, lies in recognizhi dirty and tedious job of 

cleaning spacebands is a highly important assignment. In a well regu- 
lated plant, it is understood to be a vital chore in connection with the 
operation of linecasting machines, and those engaged in this responsible 
activity are therefore selected from the top rather than the bottom of 

Although spaceband cleaning machines have eliminated much of the 
"dirty job" for many firms, the necessity for careful inspection of the 
bands at each cleaning remains a responsibility that is too important 
to be improperly delegated. 

Frequency of Spaceband Cleaning 

In conjunction with their controlling mechanisms, spacebands are 
designed to perform three vital functions: (1) Tb drop quickly and 
accurately during assembly; (2) to slide freely during justification; and, 
(3) to lockup tightly between the matrices, giving a metal-tight seal 
that in no way causes injury to adjacent matrices. To insure that these 

Although a variety of factors will influence the desirable frequency 
with which spacebands should be cleaned and polished, it is generally 
agreed that 8 hours of service be considered a maximum interval be- 
tween cleanings. Ideally, bands should be cleaned every 4 hours. Our 
data indicates that, under normal operating conditions, 87% of firms 
clean bands once . inns, 8% regu- 

'-'- '' should be emphasized that the carefulness of the cleaning 
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on such days to avoid any difficulty. Also, as mentioned previously, tl 
fewer the spacebands there are in a set, the more often each one is use 
and the more frequently the set should be cleaned. 

It is well to note that new spacebands are sometimes more subject i 
collecting metal than spacebands which have been polished to a hig 

be necessary to clean bands more frequently than normal. 

Because of their constant usage and the strain imposed during just 
fication, it is essential that spacebands receive an adequate amount i 
important, daily attention. If spacebands are used without frequei 
removal of the oxide stain that collects in the area adjacent to the cas 

evitably lead to the destruction of matrix sidewalls. It becomes obviously 
important why bands must be frequently cleaned, preferably before any 
of these particles of metals are allowed to adhere. 

Because of the speed and cleanliness with which spaceband cleaning 
machines operate, bands that are cleaned and polished by them often 
experience increased maintenance. If you are of the opinion that more 
frequent attention to your bands would be of value, a band machine 

graphite acts s 
emphasizes the utility of frequent spaceband polishing. 
Spaceband Cleaning Methods 

Regardless of the specific method employed, the objective of spaceband 
cleaning remains the same, i.e., to polish the entire band - the sleeve 
and both sides of the full length of the wedge. The purpose of this 
operation is two-fold: (1) to remove the oxide stain and any traces of 
metal that may be accumulating near the casting edge of the sleeve; and, 
(2) to provide lubrication for the sliding of the wedge so as to reduce 
friction between the sleeve and the wedge, and the matrices. Care- 
ful inspection of the bands is, of course, an important associated 

Surprisingly, despite the many refinements in typesetting methods 

tion. Our study reveals that 84% of firms continue to use hand cleaning 
methods exclusively. And, of the remaining 16% of firms using space- 
band cleaning machines, one-third indicated the occasional, supplemen- 
tary use of hand cleaning techniques. It is perhaps paradoxical to think 
of such sophistication as computerized justification decisions being 
carried out through the use of spacebands that are maintained by hand 
rubbing, on a board coated with graphite, in a manner that is as old 
as the wedge principle itself. 

Although spaceband cleaning machines have been around for many 
years now, they have never enjoyed widespread use. This is perhaps 
explained both by the limitations of these machines and the reluctance 
of many plants to entrust this highly important responsibility to a 
machine. Some firms have compromised this situation by using hand 
cleaning as an adjunct or supplement to machine cleaning. The recent 
introduction of a new, improved spaceband cleaning machine - The 
Minuteman - may eventually exert some influence in attitudes toward 
spaceband cleaning. This device, as well as cleaning machines gener- 
ally, will be discussed in a later section. 



cleaning. The arithmeti 



The degree of care exercised, and the thoroughness of the inspection, 
will greatly influence the time spent per machine in cleaning space- 
bands. Steps must be taken to insure that sufficient time is available - 
and used - to do the job carefully and completely. The old adage 
"haste makes waste" is quite appropriate in the case of spaceband 
cleaning. And, the waste can get quite expensive! 
Hand Cleaning Spacebands 

Proper hand cleaning of spacebands requires concentration. In many 
cases, however, the job is done in a highly subconscious manner, while 
the cleaner fills his eyes and mind with more interesting matters. The 
importance of this assignment makes it essential that the operation be 
systematized both in practice and procedure. 

According to Survey data, 95% of firms using the hand cleaning 
method report having to some extent standardized the actual pro- 
cedure so that all who clean bands use precisely the same motions and 
techniques. Ideally, it is always better to have this responsibility vested 
in one individual whenever possible. And, as previously mentioned, the 
machinist or machinist-operator would no doubt be the best person to 

Generally, hand cleaning involves the careful rubbing of bands on a 
smooth, perfectly flat surface coated with a dry graphite lubricant. The 
key to the cleaning operation is the motion, which should involve uni- 
formly moving the band back and forth in a lengthwisf direction while 
being held under moderate pressure. Sidewise or circular polishing must 
never be tolerated, as it will quickly wear down the band's sharp edges. 
Once a band has been rounded in this manner, particularly at the cast- 
ing edge, the entrance of metal between the band and its adjacent 
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surface when it becomes "glazed" with graphite. In the majority of 
cases, the spaceband cleaning surface is only replaced or restored as 
the result of wear, i.e., when the continual rubbing of bands has created 
depressions which make the surface rough, uneven, or otherwise dis- 
torted. Considering the rels ant cost of the actual sur- 
faces used to clean spacebands, these should be periodically changed to 
insure the accuracy and uniformity of spaceband cleaning. Contrary to 
popular belief, the spaceband cleaning board grows less - rather than 

Considering the lubricant, 99% of firms report the use of Dixon's 
dry graphite. With 89% of the total, Dixon's No. 635 Graphite (Finely 
Powdered Flakes) is by far the most popular. The remaining firms use 
Dixon's Microfyne Graphite (Extra Finely Powdered Flakes.) Other 
polishing agents have been experimented with in the pas' 



graphite 



ts best fc 



hen properly applied, only a 



the spaceband's sliding wedge so as to reduce friction between the 
sleeve and the wedge, and the matrices as well. 

Before leaving this matter of hand cleaning spacebands, a word 
about the removal of metal accumulations from the sleeve would be 
appropriate. In the well regulated plant metal on sleeves is a rarity. 
Normally, the very slight oxide deposits are removed in the regular 
course of daily rubbing the bands on the polishing board. There are 
some firms who, should a significant amount of metal accumulate, do 
not even attempt removal but rather discard the band or sleeve. 

The majority of firms do, however, find it necessary and practical to 

result. Of these firms, 74% report having found the use of a brass rule 
isfactory for removing such accumulations. The remainder 
indicated employing such other devices as wood, crocus cloth, razor 
blades, steel rule, machine slugs and hard rubber. When using any 
very hard, sharp and/or abr 
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ception, steps should immediately b 
the source of the difficulty. 
Spaceband Cleaning Machines 

Considering the length of time that spaceband cleaning machines h 
been available, it is surprising to find that more than half of 
Survey participants had no experience with such devices. Of those fi] 
having had cleaning machi 
favorably. 

In terms of popularity, the Twin Oaks or Romyns Spaceband Cleaner 
(Hartzell Machine Works) is most widely and satisfactorily used at 
present The Hartco Spaceband Machine was reported by only a few 
firms. The latest entry into the spacel machine field is 

the Minuteman Spaceband Machine (Elfo Co.) which, because of its 

indicated that "it effectively polishes the sleeve and friction side of 
the wedge and deposits only the amount of graphite needed to insure 
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lion can De done when spaceband cleaning machine is 

(2) "Machine tends to damage, and sometimes even break, 
bands — particularly sleeves." 

(3) "Removal of metal accumulation from slee 

(4) "Not effective or consistent enough in clef 
Have to hand clean on graphite board oc 

(5) "Do not believe machine cleans as wel 
that the five minutes per machine per < 
ing spacebands is wasted time." 

Such factors as the general condition of spacebands, frequency o: 
cleaning, attitude, care, etc., will, of course, influence one's experienc< 
with cleaning machines. For example, the firm that has a constani 
accumulation of metal on spaceband sleeves will no doubt find th< 
machine a great deal less satisfactory than the firm whose accumu 
lations remain negligible. And yet, the increased frequency of cleaning 
that is usually possible with a machine might eventually help the firrr 
who initially finds the machine unsatisfactory. 
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At any rate, it is strongly recommended that all firms at least take 
advantage of the trial offers made by the suppliers of spaceband clean- 
ing machines. For those firms who have had bad experience in the past, 
recent machine developments and improvements justify a second ex- 
periment The new model Twin Oaks Spaceband Cleaner and the re- 
cently announced Minuteman Automatic Spaceband Machine are 
perhaps the two best machines available today. 

Spaceband cleaning devices attached to the spaceband box will be 
considered in the section on metal repellents. 
Solvent Cleaning of Spacebands 

When questioned as to the use of oil-free solvents in connection with 
spacebands, 47% of firms indicated their occasional or regular use to 
remove oil, dirt, hardened graphite, or other contaminants from space- 
bands. Apart from the washing done to remedy accidental contamina- 
tion, several firms reported the routine use of a solvent to remove 
"gum" that they had found to accumulate under the sleeve, or simply 
as a periodic supplement to conventional cleaning. 

No less than 20 different oil-free solvents were reportedly being used 
in conjunction with spaceband washing. White gasoline and naphtha 
were indicated most frequently, followed by carbon tetrachloride and 

rnduded^bem, mineral spirits, 

and Standard Oil thinner #200. Because of their highly poisonous na- 
ture, carbon tetrachloride and benzine, in particular, should be used 
with extreme care. 

The judicious use of an appropriate solvent can at times provide a 
helpful adjunct to regular spaceband cleaning. However, it is i 
important that bands be thoroughly dried and properly lubricated 



„ u ^-can measurably influence the effectiveness of space- 
band performance. If dirt is allowed to accumulate in the box, bands 
will begin to he! ally, gummy substances on 

the "floor" of the spaceband box will prevent the bands from sliding 
forward easily. 

Operators who experience bands piling up in the spaceband chute, 
or clogging the assembler, are usually inclined to think the spaceband 
mechanism in need of repair. While this is sometimes the case the 
best rule is never to conclude the mechanism itself is at fault until one 
is certain that it is clean enough to operate properly. Spaceband boxes 
and chutes which have become coated with excess dirt will often result 
in operating troubles that may easily be mistaken for faulty pawls or 
other causes. 



was reported. Of the r 
basis, the majority fell into the da 
Weekly cleaning was most often repc 
noted cleaning only when malfunctk 
the pawls required attention. 

pressed air and/or a brush. In clea 



cloth soaked in white gasoline was considered a satisfactory method. 
In addition to cleaning, the spaceband box - particularly the front and 
back top rails - should be periodically examined for nicks, burrs, or 
other imperfections that may influence spaceband life and performance. 
Using Metal Repellents on Spacebands 

It is generally agreed that by preventing the adhesion and build-up of 
type metal on spaceband sleeves, a major cause of hairlines is elimi- 
nated. For most firms, routine cleaning and inspection serves to elimi- 
nate the damaging influence of accumulated metal. If bands are 
properly maintained, and build-up continues, it is quite likely that 
factors are involved beyond the bands themselves. In some cases, the 
use of "metal repellents" has been found to be a helpful adjunct to 
conventional spaceband polishing. 

Survey data indicates that 20% of firms use some so-called repellent 
to remove and/or retard metal adhesion. In practice, the application 
of these repulsing agents to spaceband sleeves is usually accomplished 
in one of the following ways: By hand rubbing onto the bands at the 
time of cleaning; as an integral part of spaceband cleaning machine 
operation; through the attachment of an applicator to the spaceband 
box or chute plate; or by spraying from a pressurized can. The use of 
metal repellents for other machine parts, such as on jaws and back 
mold wiper, is beyond the scope of our present spaceband discussion. 

Of those firms reporting the use of metal repellents on spaceband 
sleeves, six use Dixon's Mold Polish, four use Bandaid Metal Repel- 
lent (Ebonite), and two firms each reported using Metrisil (Matrix 
Contrast Corp.) and Metl-Repl (Central Type & Supply). The fol- 
lowing agents were each reported by one firm: Slic (Star Parts), E. J. 
Lubricant, and No-Mel. If mold polish is used, it should be noted that 
these polishes generally contain a very fine abrasive, which makes it 
important that the application to sleeves be done with care and accu- 
racy, preferably with a polishing block. Excess polish should be thor- 
oughly wiped clean with a cloth. 

of opinion regarding treafar , Those applying 

repellents by some hand means generally reported finding it necessary 
to renew the film on a weekly basis. A few firms indicated doing so every 
time bands were cleaned. In the case of felt applicators used on the 
machine or in conjunction with a spaceband cleaning device, one or 
two drops of repellent per week seemed to provide sufficient protec- 
tion. All methods considered, experiences ranged from "hardly any 
difference" to "completely effective in preventing accumulation." Those 

■ , 
the total firms reporting. 

In many cases, promoters of various metal repellents, and related 
systems, have improperly stressed the use of these agents as a means 
of eliminating or substantially reducing the necessity of conventional 
spaceband cleaning. Both experience and good judgment indicate that 
at best, repellents cannot completely perform the polishing and lubri- 

Without the proper film of graphite, good justification is hardly pos- 
sible. Among the current users of repellents, no one indicated having 






cant reduction in their frequency of cleaning. 

Because of the very favorable experiences of a limited number of 
firms, some additional mention should be made of the buffing devices 
which are at tad and box or chute. The most frequently 

noted of these gadgets was the Ebonite Bandaid System. Although 
never having enjoyed very widespread use, the four firms that indi- 
cated its use all reported highly favorable experiences. It is also of 
interest to note that the country's larg Mishment, with 

some 180 linecasting machines, has Bandaids on all of them. 

In practice, the Ebonite System is comprised of a modified space- 
band chute end plate that is arranged to permit the attachment of an 
r, which is essentially a felt wiper backed by a light spring. 
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luffing attach- 
lid is about $15.00 - would easily justify a trial. If it 
jful, it then becomes important to avoid the tendency 
) polish and lubricate bands in the normal manner. The 
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ir periodic band cleaning. It is also important that the 
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Spaceband Repair 



le and costly results of 
ible that a large perc 



is possible," 31% indicated "oeca- 

:e of accurate spacebands, and the 
rfective bands, it is perhaps under- 
will 






■ "We 



repaired in the past b 
mage than any possible savings in the cost of new spacebands." 
3 most frequent, and perhaps most practical, aspect of spaceband 
r is that of replacing sleeves or wedges. Done carefully, replacing 
parts can very effectively restore many bands to useful service, 
burrs can also be efficiently removed. However, when it comes 

If the bend is very slight it can sometimes be easily straightened. 
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SPACEBAND QUALITY ASSURANCES 

Measurements to Verify Accuracy 

To insure a tight lockup and prevent damage to matrices, it is essential 

point on the spaceband should equal or slightly exceed (by about 

should the measurement be less. As an additional safeguard for tight 
casting lockup, the spaceband sleeves are slightly hollow in the center. 
For these reasons, bands must always be put into the machine with 
the sleeve to the right. 

Surprisingly, in light of its importance, only one firm out of four 

The greatest percentage of these firm'' '., on a monthly 

basis. Of those who do not conduct such verification on a regular, 
periodic basis, it is usually done only when necessary or when bands 
are suspect. When this condition exists, it quickly manifests itself as 

left unchecked, damage to matrix sidewalls inevitably soon follows. 

On old machines it may be possible to secure satisfactory results with 
spacebands that are worn and rounded, and with front lockup adjust- 
ments that are slightly off. This is perhaps explained by the gradual 
building up of false sidewalls on matrices, and the fact that this con- 
dition of worn spacebands or inaccurate adjustments came about quite 
gradually. However, when new matrices are put into circulation, 

the machine and spacebands. 

Apart from the miking of the casting face dimensions, the bands 
should be periodically examined with a knife straight edge - or with 
a new piece of hairline rule - to insure that the corners of the sleeves, 
particularly at the casting point, have not been rounded. If such wear 
is noted, new sleeves should be applied or the spaceband discarded. 

Periodic Inspection of Spacebands 

The spaceband is used more frequently than any other character, and 
it takes more abuse in casting and justifying. Because of this, and 
because of the spaceband's key role in efficient linecasting composition, 
it becomes obvious that the condition of spacebands should be frequently 
inspected. Clean, accurate spacebands are, in a very real sense, your 
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of the wedge was scoring the matrices. Fortunately, in this case the 
damage was above the casting point of the matrices, but it vividly 
emphasizes how ids of dollars worth of matrices could 

be ruined! Careful inspection of spacebands daily, when cleaning them, 
is not only good maintenance but good insurance as well. 

According to Survey responses, about 85% of firms report inspecting 
bands at each cleaning. However, the thoroughness of this inspection 
obviously varied between firms. In the case of those firms using space- 
band cleaning machines, bent bands become obvious because of their 
inability to go through the machine properly. After machine cleaning, 
many firms inspect for bands that may require hand attention. Al- 
though not usually practiced, it is useful to inspect the condition of 

that a few firms felt spaceband inspection of sufficient importance to 
justify it being done twice each shift. 

In addition to checking bands for quality, inspection should also 
involve verifying the quantity of bands in each set. It is also a good 

cleaned. In most cases, the tea on the lower front edge 

of the bands facilitate this determination. 

should prompt immediate corrective action 
bnormal accumulations of metal on space- 
band sleeves can, for example, be indicative of one or more of the fol- 
lowing factors: poor previous cleaning; mechanical difficulties such as 

a bent or improperly straightened spaceband. In many cases, con- 

before the "disease" reaches the point of no return. 

by inspection can quickly damage a great many mats. Since typo- 

the condition in well kept shop 

constantly insures that no defective spacebands are allowed to remain 



SPACEBAND PROBLEMS AND SOLUTIONS 

Frequent Causes of Spaceband Loss 

the matter of bent, "warpei' " 
gory of loss 

5% were due to rounded sleeve edges caused by earel. 
or wear; and, the final 4% were attributed to 
of the sleeve and wedge at the casting point. 

The major cause of spaceband bending or breakage was related t( 
one-band lines, and tight lines generally. Whether a tight line, espe 
cially a one-band line, will bend a spaceband is largely dependent oi 
machine adjustments. Ideally, if a machine will take the line, it shouk 
not bend the band - even in a tight, one-band line. Other, less promi 

improper or inexperienced cleaning of squirts, machine malfunctions 
accidents or just plain carelessness. 

Consideration of the justification mechanism quickly reveals whj 



largest springs on the machine is brought to bear on the bottom of the 
spacebands. Because a spaceband is tapered, its thinnest and weakest 
point is at the top. Therefore, when the full drive of the justification 
springs is exerted against the weakest point of the spaceband, it is 
going to bend unless the related machine parts are properly adjusted. 
And, to further aggravate an already critical situation, it must be 
remembered tha ication is always made with the justi- 

fication bar at an angle, which places still greater stress on the space- 
band wedge. 

To eliminate this prime cause of costly spaceband damage, check the 
adjustment of the justification springs and the angle of the justification 
bar The amount of angle on the first d » is very impor- 

tant, because it is at this point that most bending occurs. Today's 
increased demand for tight word spacing has made the use of extra thin 
spacebands quite prevalent. Needless to say, the thinner the band, the 
more readily bending takes place. 

Apart from machine adjustments, many firms have found it practical 
to grind additional "teeth" into the justification bar. With the bar 
slightly serrated, slippage of the wedge to the left on the bar at the time 
of justification can quite often be eliminated. In addition, the justifica- 
tion bar should be frequently wiped clean of excess graphite, oil, or 
non or contami- 
nate the bottoms of the spac . ;,lazed or slip- 
pery, and bands tend to "skid," it is sometimes helpful to rub crosswise 
with an oil 

Finally, it should again be emphasized that bent bands must be re- 
moved from the machine immediately-More they are able to take their 
toll in ruined matrices! 
Persistent Spaceband Difficulties 

"From a production and/or quality standpoint, what is your most per- 
sistent spaceband 'problem' or concern?" The answers to this Survey 
question revealed that approximately % of all firms had no difficulties 
or concern in regard to spacebands. The remainder of firms reported 
the following factors as more or less pi ling and related 

activities, 20%; bent or broken spacebands, 17%; metal adhesion and 
similar difficulties, 10%; and, 6% noted getting damaged spacebands 
difficulty. 

Other sources of spaceband discontent included: Band mixup caus- 
ing problems of unequal spacing; burrs on band wedges caused by justi- 
fication bar; having to use delicate, extra thin bands; and, the necessity 
to frequently change band thicknesses. Altogether, these factors repre- 
sented only 8% of the total. 

The manner in which most of these difficulties can be avoided has 
already been discussed to some extent. By way of summation, the fol- 
lowing quotes from the Survey merit your attention: 

(1) "We do not have any particular problem with spacebands. We 
have standardized on two thicknesses of bands of the best quality 
available. Particular stress is placed on keeping band sleeves 

or warped bands." 

(2) "Our spaceband problems have been made negligible by con- 
stantly chi . . 
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justification constituted a problem until we realized that these 
burrs must be periodically filed. Otherwise, these rough edges 
continue to strike the right side of mats in the assembling elevator 
and ultimately result in hairlines." 

(5) "Quadders can be one of the causes of spaceband fouling as there 
is often little or no spaceband drive wth its attendant cleaning 
action. The tendency to use too few bands when using a quadder 
must also be avoided. A general awareness of the differing influ- 

problems that might otherwise develop." 

(6) "To elimi s, it is of prime importance 
that bands not be allowed to accumulate metal deposits. Any 
spaceband that does will soon break down the sidewalls on many 
matrices, both directly and as the result of a chain reaction 
among mats. If vise jaws are replaced when necessary, if molds 
are not allowed to warp, if lockup adjustments are mail 

and if spacebands are properly and regularly cared lor. metal 
accumulation will be negligible. Spacebands must be cleaned at 
intervals before accumulation occurs. This could mean every 
four hours. Defective or otherwise questionable bands should be 
immediately replaced." 
In concluding, suffice to say that if matrices are the "lifeblood" of 
the linccasting machine, then perhaps the spacebands can be consid- 
ered the indispensable ducts through which the lifeblood is enabled to 
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